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!Supplemental Material 
SPEG controls calcium re-uptake into the sarcoplasmic reticulum through regulating SERCA2a 
by its second kinase-domain 
Chao Quan1,6, Min Li1,6, Qian Du1, Qiaoli Chen1, Hong Wang2, David Campbell3, Lei Fang4, Bin Xue4, 
Carol MacKintosh5, Xiang Gao1, Kunfu Ouyang2, Hong Yu Wang1 and Shuai Chen1* 
SUPPLEMENTARY INFORMATION !
Online Table I   Primer information for QPCR analysis of expression of target genes !
Gene name Forward primer Reverse primer 
SERCA2a 5’-ACTTCTTGATCCTCTACGTG-3’ 5’-AAATGGTTTAGGAAGCGGTT-3’ 
PLB 5’-CCTTCCTGGCATAATGGAAA-3’ 5’-CATGTTGCAGGTCTGGAGTG-3’ 
ANP 5’-TCGTCTTGGCCTTTTGGCT-3’ 5’-TCCAGGTGGTCTAGCAGGTTCT-3’ 
BNP 5’-AAGCTGCTGGAGCTGATAAGA-3’ 5’-GTTACAGCCCAAACGACTGAC-3’ 
Col1A1 5’-GCTCCTCTTAGGGGCCACT-3’ 5’-CCACGTCTCACCATTGGGG-3’ 
Col3A1 5’-CCCAGAACATTACATACCA-3’ 5’-GATTAAAACAAGATGAACAC-3’ 




36B4/Rplp0 5’-TAAAGACTGGAGACAAGGTG-3’ 5’-GTGTACTCAGTCTCCACAGA-3’ 




Online Table II   Proteins identified in the GFP-SPEG immunoprecipitates from cell lysates 
GFP-SPEG fusion protein was expressed in HEK293 cells and immunoprecipitated from cell lysates 
using the GFP-binder. Mock immunoprecipitation was performed using HEK293 cell lysates. The 
protein bands shown in brackets were excised, digested with trypsin and identified via 
mass-spectrometry. Proteins in Bands 1-3 were identified as SPEG. Proteins in Bands 4-19 that had at 
least two unique peptides identified and total Mascot ion scores over 100 were listed in this table.  
Author Accepted Manuscript of Quan, C, Li, M, Du, Q, Chen, Q, Wang, H, Campbell, DG, Fang, L, Xue, B, 
MacKintosh, C, Gao, X, Ouyang, K, Wang, H & Chen, S 2018, 'SPEG Controls Calcium Re-Uptake into the 
Sarcoplasmic Reticulum Through Regulating SERCA2a by Its Second Kinase-Domain', Circulation Research. https://
doi.org/10.1161/CIRCRESAHA.118.313916
Online Table II
Band No. Protein Name Mass Score Matches protein description 
sp|Q00610|CLH1_HUMAN 193260 5480 192(163)  Clathrin heavy chain 1 
sp|Q15772|SPEG_HUMAN 356865 3574 185(135)  Striated muscle preferentially expressed protein kinase 
sp|P07814|SYEP_HUMAN 172080 2460 118(88)  Bifunctional glutamate/proline--tRNA ligase 
sp|Q6Y7W6|PERQ2_HUMAN 150320 1135 65(35)  PERQ amino acid-rich with GYF domain-containing protein 2 
sp|P35573|GDE_HUMAN 176819 802 48(29)  Glycogen debranching enzyme 
sp|Q9NTJ3|SMC4_HUMAN 147775 748 66(36)  Structural maintenance of chromosomes protein 4 
sp|Q14152|EIF3A_HUMAN 166867 663 58(34)  Eukaryotic translation initiation factor 3 subunit A 
sp|Q8TEQ6|GEMI5_HUMAN 170821 646 37(21)  Gem-associated protein 5 
sp|Q641Q2|FA21A_HUMAN 147266 566 21(12)  WASH complex subunit FAM21A 
sp|O00443|P3C2A_HUMAN 192156 502 18(14)  Phosphatidylinositol 4-phosphate 3-kinase C2 domain-containing subunit alpha 
sp|Q9Y4E1|FA21C_HUMAN 144752 442 19(10)  WASH complex subunit FAM21C 
sp|Q9BQE3|TBA1C_HUMAN 50548 441 8(8)  Tubulin alpha-1C chain 
sp|Q6R327|RICTR_HUMAN 194207 411 24(15)  Rapamycin-insensitive companion of mTOR 
sp|Q9NYU2|UGGG1_HUMAN 177819 395 22(17)  UDP-glucose:glycoprotein glucosyltransferase 1 
sp|Q14C86|GAPD1_HUMAN 166359 341 19(9)  GTPase-activating protein and VPS9 domain-containing protein 1 
sp|P49790|NU153_HUMAN 155440 242 20(9)  Nuclear pore complex protein Nup153 
sp|P49792|RBP2_HUMAN 362365 235 12(6)  E3 SUMO-protein ligase RanBP2 
sp|O15027|SC16A_HUMAN 234855 207 13(5)  Protein transport protein Sec16A 
sp|P52701|MSH6_HUMAN 154514 201 10(6)  DNA mismatch repair protein Msh6 
sp|Q13395|TARB1_HUMAN 183840 193 7(5)  Probable methyltransferase TARBP1 
sp|P07437|TBB5_HUMAN 50095 169 14(6)  Tubulin beta chain 
sp|Q5SRE5|NU188_HUMAN 198369 151 17(6)  Nucleoporin NUP188 homolog 
sp|P68371|TBB4B_HUMAN 50255 127 14(5)  Tubulin beta-4B chain 
sp|Q13509|TBB3_HUMAN 50856 124 10(4)  Tubulin beta-3 chain 
sp|P27816|MAP4_HUMAN 121443 119 8(3)  Microtubule-associated protein 4 
sp|Q86X10|RLGPB_HUMAN 168460 118 6(4)  Ral GTPase-activating protein subunit beta
sp|P0DMV8|HS71A_HUMAN 70294 8841 323(240)  Heat shock 70 kDa protein 1A 
sp|P34931|HS71L_HUMAN 70730 3660 113(96)  Heat shock 70 kDa protein 1-like 
sp|P17066|HSP76_HUMAN 71440 2743 74(63)  Heat shock 70 kDa protein 6 
sp|P31040|SDHA_HUMAN 73672 1689 59(50)  Succinate dehydrogenase [ubiquinone] flavoprotein subunit, mitochondrial 
sp|Q15772|SPEG_HUMAN 356865 1435 64(52)  Striated muscle preferentially expressed protein kinase 
sp|P07196|NFL_HUMAN 61536 1212 41(38)  Neurofilament light polypeptide 
sp|P04843|RPN1_HUMAN 68641 1196 39(33)  Dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit 1 
sp|P20700|LMNB1_HUMAN 66653 1079 49(39)  Lamin-B1 
sp|Q9UJS0|CMC2_HUMAN 74528 1036 35(28)  Calcium-binding mitochondrial carrier protein Aralar2 
sp|P11142|HSP7C_HUMAN 71082 686 32(23)  Heat shock cognate 71 kDa protein 
sp|Q9BW27|NUP85_HUMAN 75826 673 26(19)  Nuclear pore complex protein Nup85 
sp|Q14498|RBM39_HUMAN 59628 649 11(9)  RNA-binding protein 39 
sp|P13797|PLST_HUMAN 71279 583 24(18)  Plastin-3 
sp|P54652|HSP72_HUMAN 70263 574 26(20)  Heat shock-related 70 kDa protein 2 
sp|P23786|CPT2_HUMAN 74244 530 25(15)  Carnitine O-palmitoyltransferase 2, mitochondrial 
sp|Q9BQE3|TBA1C_HUMAN 50548 526 9(9)  Tubulin alpha-1C chain 
sp|P54136|SYRC_HUMAN 76129 503 18(14)  Arginine--tRNA ligase, cytoplasmic 
sp|Q96HC4|PDLI5_HUMAN 65102 486 25(19)  PDZ and LIM domain protein 5 
sp|O00116|ADAS_HUMAN 73664 457 27(14)  Alkyldihydroxyacetonephosphate synthase, peroxisomal 
sp|Q9NZI8|IF2B1_HUMAN 63783 419 14(10)  Insulin-like growth factor 2 mRNA-binding protein 1 
sp|O60942|MCE1_HUMAN 69425 359 20(14)  mRNA-capping enzyme 
sp|O00567|NOP56_HUMAN 66408 287 11(6)  Nucleolar protein 56 
sp|O75746|CMC1_HUMAN 75114 277 15(10)  Calcium-binding mitochondrial carrier protein Aralar1 
sp|P38646|GRP75_HUMAN 73920 265 12(10)  Stress-70 protein, mitochondrial 
sp|P17844|DDX5_HUMAN 69618 259 15(7)  Probable ATP-dependent RNA helicase DDX5 
sp|Q9H9A6|LRC40_HUMAN 68720 247 12(8)  Leucine-rich repeat-containing protein 40 
sp|Q07065|CKAP4_HUMAN 66097 239 14(5)  Cytoskeleton-associated protein 4 
sp|P35637|FUS_HUMAN 53622 235 11(8)  RNA-binding protein FUS 
sp|P17812|PYRG1_HUMAN 67332 217 6(5)  CTP synthase 1 
sp|P08238|HS90B_HUMAN 83554 200 9(6)  Heat shock protein HSP 90-beta 
sp|Q13049|TRI32_HUMAN 73539 194 10(6)  E3 ubiquitin-protein ligase TRIM32 
sp|Q03252|LMNB2_HUMAN 70020 161 14(9)  Lamin-B2 
sp|P11021|GRP78_HUMAN 72402 145 15(4)  78 kDa glucose-regulated protein 
sp|P10398|ARAF_HUMAN 68341 138 12(4)  Serine/threonine-protein kinase A-Raf 
sp|P04049|RAF1_HUMAN 73803 135 13(4)  RAF proto-oncogene serine/threonine-protein kinase 
sp|Q58FF7|H90B3_HUMAN 68624 134 9(4)  Putative heat shock protein HSP 90-beta-3 
sp|O94952|FBX21_HUMAN 73136 132 3(3)  F-box only protein 21 
sp|P68371|TBB4B_HUMAN 50255 127 6(4)  Tubulin beta-4B chain 
sp|P04350|TBB4A_HUMAN 50010 125 4(3)  Tubulin beta-4A chain 
sp|Q8IU81|I2BP1_HUMAN 62561 110 4(4)  Interferon regulatory factor 2-binding protein 1 
sp|P07437|TBB5_HUMAN 50095 108 5(3)  Tubulin beta chain 
sp|Q9NRR5|UBQL4_HUMAN 63869 103 7(4)  Ubiquilin-4 
sp|Q9BUF5|TBB6_HUMAN 50281 101 2(2)  Tubulin beta-6 chain 
sp|Q5T9A4|ATD3B_HUMAN 73098 101 5(2)  ATPase family AAA domain-containing protein 3B 
sp|Q9NVI7|ATD3A_HUMAN 71610 101 5(2)  ATPase family AAA domain-containing protein 3A 
 sp|Q9UBN7|HDAC6_HUMAN 132932 2294 89(67)  Histone deacetylase 6 
 sp|Q15772|SPEG_HUMAN 356865 2147 145(90)  Striated muscle preferentially expressed protein kinase
 sp|O75694|NU155_HUMAN 156697 1685 60(46)  Nuclear pore complex protein Nup155 
 sp|P42704|LPPRC_HUMAN 159003 1196 62(37)  Leucine-rich PPR motif-containing protein, mitochondrial 
 sp|P41252|SYIC_HUMAN 145718 1102 54(37)  Isoleucine--tRNA ligase, cytoplasmic 
 sp|P53621|COPA_HUMAN 139797 799 38(27)  Coatomer subunit alpha 
 sp|O95163|ELP1_HUMAN 151813 782 32(27)  Elongator complex protein 1
 sp|Q08211|DHX9_HUMAN 142181 752 44(29)  ATP-dependent RNA helicase A 
 sp|Q12769|NU160_HUMAN 164355 724 33(28)  Nuclear pore complex protein Nup160 
 sp|Q9UQE7|SMC3_HUMAN 141853 653 45(32)  Structural maintenance of chromosomes protein 3 
 sp|Q9BQG0|MBB1A_HUMAN 149731 603 27(25)  Myb-binding protein 1A 
 sp|P07197|NFM_HUMAN 102468 490 36(20)  Neurofilament medium polypeptide 
 sp|P20020|AT2B1_HUMAN 139637 403 16(10)  Plasma membrane calcium-transporting ATPase 1 
 sp|Q14687|GSE1_HUMAN 136366 399 27(14)  Genetic suppressor element 1 
 sp|P23634|AT2B4_HUMAN 139030 389 11(8)  Plasma membrane calcium-transporting ATPase 4 
 sp|Q15477|SKIV2_HUMAN 138637 363 17(13)  Helicase SKI2W 
 sp|Q16720|AT2B3_HUMAN 135253 345 9(8)  Plasma membrane calcium-transporting ATPase 3 
Band 4
Band 5
 sp|Q9BQE3|TBA1C_HUMAN 50548 336 6(5)  Tubulin alpha-1C chain 
 sp|P10586|PTPRF_HUMAN 213942 315 14(10)  Receptor-type tyrosine-protein phosphatase F
 sp|P46379|BAG6_HUMAN 119790 312 17(9)  Large proline-rich protein BAG6 
 sp|Q9BWH6|RPAP1_HUMAN 154198 282 13(6)  RNA polymerase II-associated protein 1 
 sp|O95347|SMC2_HUMAN 136085 268 20(11)  Structural maintenance of chromosomes protein 2 
 sp|O15067|PUR4_HUMAN 146297 267 15(9)  Phosphoribosylformylglycinamidine synthase 
 sp|Q00610|CLH1_HUMAN 193260 239 7(5)  Clathrin heavy chain 1 
 sp|Q9C0C7|AMRA1_HUMAN 143275 225 10(6)  Activating molecule in BECN1-regulated autophagy protein 1
 sp|Q7L576|CYFP1_HUMAN 146742 209 8(6)  Cytoplasmic FMR1-interacting protein 1 
 sp|Q14157|UBP2L_HUMAN 114579 168 9(5)  Ubiquitin-associated protein 2-like 
 sp|Q92797|SYMPK_HUMAN 141915 152 6(5)  Symplekin O
 sp|P07437|TBB5_HUMAN 50095 140 5(4)  Tubulin beta chain 
 sp|Q6PKG0|LARP1_HUMAN 123833 131 28(6)  La-related protein 1 
 sp|P19174|PLCG1_HUMAN 149749 121 6(3)  1-phosphatidylinositol 4,5-bisphosphate phosphodiesterase gamma-1 
 sp|O75533|SF3B1_HUMAN 146479 121 12(7)  Splicing factor 3B subunit 1 
 sp|P11586|C1TC_HUMAN 102180 3829 135(112)  C-1-tetrahydrofolate synthase, cytoplasmic 
 sp|O14980|XPO1_HUMAN 124447 1861 73(54)  Exportin-1 
 sp|O60341|KDM1A_HUMAN 93358 1841 82(60)  Lysine-specific histone demethylase 1A 
 sp|Q99460|PSMD1_HUMAN 10679 1531 59(48)  26S proteasome non-ATPase regulatory subunit 1 
 sp|P22102|PUR2_HUMAN 108953 1452 62(48)  Trifunctional purine biosynthetic protein adenosine-3 
 sp|Q00839|HNRPU_HUMAN 91269 1452 81(55)  Heterogeneous nuclear ribonucleoprotein U 
 sp|P36776|LONM_HUMAN 106936 1323 56(41)  Lon protease homolog, mitochondrial 
 sp|Q14697|GANAB_HUMAN 107263 1186 66(46)  Neutral alpha-glucosidase AB 
 sp|P57678|GEMI4_HUMAN 121728 1051 45(33)  Gem-associated protein 4 
 sp|Q13263|TIF1B_HUMAN 90261 1027 43(34)  Transcription intermediary factor 1-beta 
 sp|Q15772|SPEG_HUMAN 356865 866 68(43)  Striated muscle preferentially expressed protein kinase 
 sp|Q13423|NNTM_HUMAN 114564 791 34(24)  NAD(P) transhydrogenase, mitochondrial 
 sp|P57740|NU107_HUMAN 107048 688 29(20)  Nuclear pore complex protein Nup107 
 sp|P43243|MATR3_HUMAN 95078 625 24(17)  Matrin-3 
 sp|Q9Y2L1|RRP44_HUMAN 110017 595 23(15)  Exosome complex exonuclease RRP44 
 sp|Q9BQE3|TBA1C_HUMAN 50548 521 18(13)  Tubulin alpha-1C chain 
 sp|Q9BUJ2|HNRL1_HUMAN 96250 516 25(19)  Heterogeneous nuclear ribonucleoprotein U-like protein 1 
 sp|P07437|TBB5_HUMAN 50095 496 22(14)  Tubulin beta chain 
 sp|Q9UPN7|PP6R1_HUMAN 97291 453 13(10)  Serine/threonine-protein phosphatase 6 regulatory subunit 1 
 sp|P55884|EIF3B_HUMAN 92823 438 21(15)  Eukaryotic translation initiation factor 3 subunit B 
 sp|P43246|MSH2_HUMAN 105418 416 13(11)  DNA mismatch repair protein Msh2 
 sp|Q9H0D6|XRN2_HUMAN 109426 383 15(12)  5'-3' exoribonuclease 2 
 sp|Q8TD19|NEK9_HUMAN 108868 374 13(10)  Serine/threonine-protein kinase Nek9 
 sp|P52948|NUP98_HUMAN 198597 343 15(8)  Nuclear pore complex protein Nup98-Nup96 
 sp|Q9H2U1|DHX36_HUMAN 115600 342 9(8)  ATP-dependent RNA helicase DHX36 
 sp|Q8N766|EMC1_HUMAN 112145 327 14(8)  ER membrane protein complex subunit 1 
 sp|O60763|USO1_HUMAN 108740 288 9(8)  General vesicular transport factor p115 
 sp|P34932|HSP74_HUMAN 95127 275 21(18)  Heat shock 70 kDa protein 4 
 sp|Q9BVA1|TBB2B_HUMAN 50377 269 14(9)  Tubulin beta-2B chain 
 sp|Q9HCE1|MOV10_HUMAN 114512 256 7(6)  Putative helicase MOV-10 
 sp|Q6UB35|C1TM_HUMAN 106636 240 17(9)  Monofunctional C1-tetrahydrofolate synthase, mitochondrial 
 sp|P22314|UBA1_HUMAN 118858 209 6(5)  Ubiquitin-like modifier-activating enzyme 1 
 sp|Q9P253|VPS18_HUMAN 111484 207 12(6)  Vacuolar protein sorting-associated protein 18 homolog 
 sp|P46087|NOP2_HUMAN 89589 189 4(4)  Probable 28S rRNA (cytosine(4447)-C(5))-methyltransferase 
 sp|Q15334|L2GL1_HUMAN 116657 181 6(4)  Lethal(2) giant larvae protein homolog 1 
 sp|Q13509|TBB3_HUMAN 50856 178 6(5)  Tubulin beta-3 chain 
 sp|P16615|AT2A2_HUMAN 116336 170 9(6)  Sarcoplasmic/endoplasmic reticulum calcium ATPase 2
 sp|Q96JG6|VPS50_HUMAN 111959 161 6(4)  Syndetin 
 sp|Q8NB90|SPAT5_HUMAN 98470 159 7(4)  Spermatogenesis-associated protein 5
 sp|Q9UBN7|HDAC6_HUMAN 132932 155 5(4)  Histone deacetylase 6 
 sp|P11279|LAMP1_HUMAN 45367 153 6(5)  Lysosome-associated membrane glycoprotein 1 
 sp|P04350|TBB4A_HUMAN 50010 146 9(4)  Tubulin beta-4A chain 
 sp|Q92598|HS105_HUMAN 97716 141 16(8)  Heat shock protein 105 kDa 
 sp|O00410|IPO5_HUMAN 125032 138 11(5)  Importin-5 
 sp|P51784|UBP11_HUMAN 110945 132 4(3)  Ubiquitin carboxyl-terminal hydrolase 11 
 sp|Q6PJI9|WDR59_HUMAN 111434 123 6(3)  WD repeat-containing protein 59 
 sp|Q8WUA4|TF3C2_HUMAN 101699 120 7(4)  General transcription factor 3C polypeptide 2 
 sp|Q96T76|MMS19_HUMAN 114928 107 3(3)  MMS19 nucleotide excision repair protein homolog 
 sp|Q6DN90|IQEC1_HUMAN 109103 101 13(4)  IQ motif and SEC7 domain-containing protein 1 
 sp|Q9BUF5|TBB6_HUMAN 50281 100 5(3)  Tubulin beta-6 chain 
sp|P08238|HS90B_HUMAN 83554 2662 132(91)  Heat shock protein HSP 90-beta 
sp|P07900|HS90A_HUMAN 85006 2148 121(73)  Heat shock protein HSP 90-alpha 
sp|Q8IXB1|DJC10_HUMAN 92333 1892 54(46)  DnaJ homolog subfamily C member 10 
sp|O43143|DHX15_HUMAN 91673 662 24(18)  Pre-mRNA-splicing factor ATP-dependent RNA helicase DHX15 
sp|Q58FF8|H90B2_HUMAN 44492 591 22(16)  Putative heat shock protein HSP 90-beta 2 
sp|Q9Y4R8|TELO2_HUMAN 92430 588 23(16)  Telomere length regulation protein TEL2 homolog 
sp|P54886|P5CS_HUMAN 87989 463 14(11)  Delta-1-pyrroline-5-carboxylate synthase 
sp|Q9ULX6|AKP8L_HUMAN 72060 347 8(6)  A-kinase anchor protein 8-like 
sp|Q9UGP8|SEC63_HUMAN 88341 325 11(8)  Translocation protein SEC63 homolog 
sp|Q58FF6|H90B4_HUMAN 58855 306 33(14)  Putative heat shock protein HSP 90-beta 4 
sp|Q92945|FUBP2_HUMAN 73355 305 11(10)  Far upstream element-binding protein 2 
sp|Q9BQE3|TBA1C_HUMAN 50548 274 4(4)  Tubulin alpha-1C chain 
sp|P13010|XRCC5_HUMAN 83222 265 12(8)  X-ray repair cross-complementing protein 5 
sp|Q15772|SPEG_HUMAN 356865 237 18(13)  Striated muscle preferentially expressed protein kinase 
sp|Q15436|SC23A_HUMAN 87018 236 9(7)  Protein transport protein Sec23A 
sp|P47897|SYQ_HUMAN 88655 235 21(12)  Glutamine--tRNA ligase 
sp|Q58FG0|HS905_HUMAN 38942 230 14(7)  Putative heat shock protein HSP 90-alpha A5 
sp|P11586|C1TC_HUMAN 102180 218 3(3)  C-1-tetrahydrofolate synthase, cytoplasmic 
sp|P33992|MCM5_HUMAN 83031 213 11(6)  DNA replication licensing factor MCM5 
sp|O60313|OPA1_HUMAN 112131 206 11(6)  Dynamin-like 120 kDa protein, mitochondrial 
sp|Q9UBT2|SAE2_HUMAN 71749 177 8(5)  SUMO-activating enzyme subunit 2 
sp|Q86Y56|DAAF5_HUMAN 94774 175 9(7)  Dynein assembly factor 5, axonemal 
sp|Q13724|MOGS_HUMAN 92032 159 10(9)  Mannosyl-oligosaccharide glucosidase 
sp|Q15437|SC23B_HUMAN 87393 142 3(3)  Protein transport protein Sec23B 
sp|Q86VS8|HOOK3_HUMAN 83474 138 3(3)  Protein Hook homolog 3 
sp|Q53R41|FAKD1_HUMAN 98374 126 7(3)  FAST kinase domain-containing protein 1, mitochondrial 




 sp|P38646|GRP75_HUMAN 73920 4782 154(127)  Stress-70 protein, mitochondrial 
 sp|P11142|HSP7C_HUMAN 71082 4458 155(118)  Heat shock cognate 71 kDa protein 
 sp|P11021|GRP78_HUMAN 72402 2279 82(64)  78 kDa glucose-regulated protein 
 sp|P0DMV8|HS71A_HUMAN 70294 1978 72(58)  Heat shock 70 kDa protein 1A 
 sp|Q12931|TRAP1_HUMAN 80345 1836 67(55)  Heat shock protein 75 kDa, mitochondrial 
 sp|P11940|PABP1_HUMAN 70854 1210 44(36)  Polyadenylate-binding protein 1 
 sp|P34931|HS71L_HUMAN 70730 1151 31(27)  Heat shock 70 kDa protein 1-like 
 sp|P52272|HNRPM_HUMAN 77749 1024 29(25)  Heterogeneous nuclear ribonucleoprotein M 
 sp|O00571|DDX3X_HUMAN 73597 922 29(23)  ATP-dependent RNA helicase DDX3X 
 sp|P17066|HSP76_HUMAN 71440 904 31(27)  Heat shock 70 kDa protein 6 
 sp|Q9UHB9|SRP68_HUMAN 71199 726 27(20)  Signal recognition particle subunit SRP68 
 sp|P17812|PYRG1_HUMAN 67332 630 31(25)  CTP synthase 1 
 sp|O15523|DDX3Y_HUMAN 73564 599 24(17)  ATP-dependent RNA helicase DDX3Y 
 sp|Q8TC07|TBC15_HUMAN 80352 551 23(17)  TBC1 domain family member 15 
 sp|Q9BQE3|TBA1C_HUMAN 50548 511 10(8)  Tubulin alpha-1C chain 
 sp|Q13310|PABP4_HUMAN 71080 511 15(12)  Polyadenylate-binding protein 4 
 sp|P08238|HS90B_HUMAN 83554 482 24(18)  Heat shock protein HSP 90-beta 
 sp|P07900|HS90A_HUMAN 85006 465 23(17)  Heat shock protein HSP 90-alpha 
 sp|Q8WVM8|SCFD1_HUMAN 72676 429 22(21)  Sec1 family domain-containing protein 1 
sp|Q15046|SYK_HUMAN 68461 370 23(19)  Lysine--tRNA ligase 
sp|Q4VXU2|PAP1L_HUMAN 68976 360 11(10)  Polyadenylate-binding protein 1-like
sp|Q92841|DDX17_HUMAN 80906 359 16(10)  Probable ATP-dependent RNA helicase DDX17 
sp|P12956|XRCC6_HUMAN 70084 355 27(13)  X-ray repair cross-complementing protein 6 
sp|P33121|ACSL1_HUMAN 78919 350 15(8)  Long-chain-fatty-acid--CoA ligase 1 
sp|P08240|SRPRA_HUMAN 70223 313 12(9)  Signal recognition particle receptor subunit alpha 
sp|Q15772|SPEG_HUMAN 356865 308 20(15)  Striated muscle preferentially expressed protein kinase 
sp|Q9Y5X1|SNX9_HUMAN 66949 303 19(12)  Sorting nexin-9 
sp|P04049|RAF1_HUMAN 73803 264 17(9)  RAF proto-oncogene serine/threonine-protein kinase 
sp|Q9UJS0|CMC2_HUMAN 74528 245 7(7)  Calcium-binding mitochondrial carrier protein Aralar2 
sp|Q9UG63|ABCF2_HUMAN 71815 217 12(8)  ATP-binding cassette sub-family F member 2 
sp|Q5T9A4|ATD3B_HUMAN 73098 211 9(7)  ATPase family AAA domain-containing protein 3B 
sp|Q7Z3K6|MIER3_HUMAN 62025 190 7(4)  Mesoderm induction early response protein 3 
sp|O14744|ANM5_HUMAN 73322 190 11(5)  Protein arginine N-methyltransferase 5 
sp|P54136|SYRC_HUMAN 76129 187 8(6)  Arginine--tRNA ligase, cytoplasmic 
sp|Q53GT1|KLH22_HUMAN 72648 182 6(6)  Kelch-like protein 22 
sp|Q86UE4|LYRIC_HUMAN 63856 169 4(3)  Protein LYRIC 
sp|P43304|GPDM_HUMAN 81315 161 9(5)  Glycerol-3-phosphate dehydrogenase, mitochondrial 
sp|P17844|DDX5_HUMAN 69618 144 9(3)  Probable ATP-dependent RNA helicase DDX5 
sp|P33908|MA1A1_HUMAN 73150 141 5(4)  Mannosyl-oligosaccharide 1,2-alpha-mannosidase IA
sp|O94927|HAUS5_HUMAN 72265 141 6(5)  HAUS augmin-like complex subunit 5 
sp|Q9UNF1|MAGD2_HUMAN 65085 140 9(4)  Melanoma-associated antigen D2 
sp|P35637|FUS_HUMAN 53622 133 3(3)  RNA-binding protein FUS
sp|O75746|CMC1_HUMAN 75114 128 6(4)  Calcium-binding mitochondrial carrier protein Aralar1
sp|Q9BTE3|MCMBP_HUMAN 73789 111 5(3)  Mini-chromosome maintenance complex-binding protein 
sp|P0DMV8|HS71A_HUMAN 70294 8841 323(240)  Heat shock 70 kDa protein 1A 
sp|P34931|HS71L_HUMAN 70730 3660 113(96)  Heat shock 70 kDa protein 1-like 
sp|P17066|HSP76_HUMAN 71440 2743 74(63)  Heat shock 70 kDa protein 6 
sp|P31040|SDHA_HUMAN 73672 1689 59(50)  Succinate dehydrogenase [ubiquinone] flavoprotein subunit, mitochondrial 
sp|Q15772|SPEG_HUMAN 356865 1435 64(52)  Striated muscle preferentially expressed protein kinase 
sp|P07196|NFL_HUMAN 61536 1212 41(38)  Neurofilament light polypeptide 
sp|P04843|RPN1_HUMAN 68641 1196 39(33)  Dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit 1 
sp|P20700|LMNB1_HUMAN 66653 1079 49(39)  Lamin-B1 
sp|Q9UJS0|CMC2_HUMAN 74528 1036 35(28)  Calcium-binding mitochondrial carrier protein Aralar2 
sp|P11142|HSP7C_HUMAN 71082 686 32(23)  Heat shock cognate 71 kDa protein
sp|Q9BW27|NUP85_HUMAN 75826 673 26(19)  Nuclear pore complex protein Nup85 
sp|Q14498|RBM39_HUMAN 59628 649 11(9)  RNA-binding protein 39 
sp|P13797|PLST_HUMAN 71279 583 24(18)  Plastin-3 
sp|P54652|HSP72_HUMAN 70263 574 26(20)  Heat shock-related 70 kDa protein 2
sp|P23786|CPT2_HUMAN 74244 530 25(15)  Carnitine O-palmitoyltransferase 2, mitochondrial
sp|Q9BQE3|TBA1C_HUMAN 50548 526 9(9)  Tubulin alpha-1C chain 
sp|P54136|SYRC_HUMAN 76129 503 18(14)  Arginine--tRNA ligase, cytoplasmic 
sp|Q96HC4|PDLI5_HUMAN 65102 486 25(19)  PDZ and LIM domain protein 5 
sp|O00116|ADAS_HUMAN 73664 457 27(14)  Alkyldihydroxyacetonephosphate synthase, peroxisomal 
sp|Q9NZI8|IF2B1_HUMAN 63783 419 14(10)  Insulin-like growth factor 2 mRNA-binding protein 1
sp|O60942|MCE1_HUMAN 69425 359 20(14)  mRNA-capping enzyme 
sp|O00567|NOP56_HUMAN 66408 287 11(6)  Nucleolar protein 56 
sp|O75746|CMC1_HUMAN 75114 277 15(10)  Calcium-binding mitochondrial carrier protein Aralar1 
sp|P38646|GRP75_HUMAN 73920 265 12(10)  Stress-70 protein, mitochondrial 
sp|P17844|DDX5_HUMAN 69618 259 15(7)  Probable ATP-dependent RNA helicase DDX5 
sp|Q9H9A6|LRC40_HUMAN 68720 247 12(8)  Leucine-rich repeat-containing protein 40 
sp|Q07065|CKAP4_HUMAN 66097 239 14(5)  Cytoskeleton-associated protein 4
sp|P35637|FUS_HUMAN 53622 235 11(8)  RNA-binding protein FUS 
sp|P17812|PYRG1_HUMAN 67332 217 6(5)  CTP synthase 1 
sp|P08238|HS90B_HUMAN 83554 200 9(6)  Heat shock protein HSP 90-beta 
sp|Q13049|TRI32_HUMAN 73539 194 10(6)  E3 ubiquitin-protein ligase TRIM32 
sp|Q03252|LMNB2_HUMAN 70020 161 14(9)  Lamin-B2 
sp|P11021|GRP78_HUMAN 72402 145 15(4)  78 kDa glucose-regulated protein 
sp|P10398|ARAF_HUMAN 68341 138 12(4)  Serine/threonine-protein kinase A-Raf 
sp|P04049|RAF1_HUMAN 73803 135 13(4)  RAF proto-oncogene serine/threonine-protein kinase 
sp|Q58FF7|H90B3_HUMAN 68624 134 9(4)  Putative heat shock protein HSP 90-beta-3 
sp|O94952|FBX21_HUMAN 73136 132 3(3)  F-box only protein 21
sp|P68371|TBB4B_HUMAN 50255 127 6(4)  Tubulin beta-4B chain 
sp|P04350|TBB4A_HUMAN 50010 125 4(3)  Tubulin beta-4A chain 
sp|Q8IU81|I2BP1_HUMAN 62561 110 4(4)  Interferon regulatory factor 2-binding protein 1 
sp|P07437|TBB5_HUMAN 50095 108 5(3)  Tubulin beta chain 
sp|Q9NRR5|UBQL4_HUMAN 63869 103 7(4)  Ubiquilin-4 
sp|Q9BUF5|TBB6_HUMAN 50281 101 2(2)  Tubulin beta-6 chain 
sp|Q5T9A4|ATD3B_HUMAN 73098 101 5(2)  ATPase family AAA domain-containing protein 3B 
sp|Q9NVI7|ATD3A_HUMAN 71610 101 5(2)  ATPase family AAA domain-containing protein 3A 
 sp|P10809|CH60_HUMAN 6458 199(165) 50(48)  60 kDa heat shock protein, mitochondrial 
 sp|Q99832|TCPH_HUMAN 2851 78(68) 31(29)  T-complex protein 1 subunit eta 




 sp|P49368|TCPG_HUMAN 2319 94(78) 37(34)  T-complex protein 1 subunit gamma 
 sp|Q13547|HDAC1_HUMAN 1465 70(47) 23(17)  Histone deacetylase 1 
 sp|P30153|2AAA_HUMAN 1462 58(45) 26(23)  Serine/threonine-protein phosphatase 2A 65 kDa regulatory subunit A alpha isoform
 sp|P48643|TCPE_HUMAN 1386 81(53) 34(25)  T-complex protein 1 subunit epsilon 
 sp|Q92769|HDAC2_HUMAN 1000 52(38) 16(15)  Histone deacetylase 2 
 sp|Q9H845|ACAD9_HUMAN 759 33(22) 20(12)  Acyl-CoA dehydrogenase family member 9, mitochondrial 
 sp|Q96TA2|YMEL1_HUMAN 709 18(15) 11(9)  ATP-dependent zinc metalloprotease YME1L1 
 sp|P30154|2AAB_HUMAN 684 22(21) 10(10)  Serine/threonine-protein phosphatase 2A 65 kDa regulatory subunit A beta isoform 
 sp|P07437|TBB5_HUMAN 671 19(15) 13(10)  Tubulin beta chain 
 sp|P48444|COPD_HUMAN 590 34(19) 18(12)  Coatomer subunit delta 
 sp|P61978|HNRPK_HUMAN 569 20(14) 11(7)  Heterogeneous nuclear ribonucleoprotein K 
 sp|O43242|PSMD3_HUMAN 554 23(17) 14(11)  26S proteasome non-ATPase regulatory subunit 3 
 sp|Q15758|AAAT_HUMAN 548 13(13) 8(8)  Neutral amino acid transporter B(0) 
 sp|P68363|TBA1B_HUMAN 536 16(10) 10(8)  Tubulin alpha-1B chain 
 sp|Q99615|DNJC7_HUMAN 494 24(18) 15(12)  DnaJ homolog subfamily C member 7 
 sp|Q969Z0|TBRG4_HUMAN 448 21(13) 11(7)  Protein TBRG4 
 sp|Q9Y6G9|DC1L1_HUMAN 443 15(11) 11(7)  Cytoplasmic dynein 1 light intermediate chain 1
 sp|P04844|RPN2_HUMAN 414 7(7) 5(5)  Dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit 2
 sp|Q9Y2X3|NOP58_HUMAN 370 15(10) 11(8)  Nucleolar protein 58 
 sp|P68371|TBB4B_HUMAN 368 15(11) 11(8)  Tubulin beta-4B chain 
 sp|P08243|ASNS_HUMAN 365 19(12) 13(10)  Asparagine synthetase [glutamine-hydrolyzing] 
 sp|Q9UKL0|RCOR1_HUMAN 365 13(12) 8(7)  REST corepressor 1 
 sp|Q92575|UBXN4_HUMAN 315 10(9) 7(6)  UBX domain-containing protein 4 
 sp|Q96S66|CLCC1_HUMAN 314 9(6) 5(3)  Chloride channel CLIC-like protein 1 
 sp|Q9NVV4|PAPD1_HUMAN 314 8(6) 4(3)  Poly(A) RNA polymerase, mitochondrial 
 sp|P0DMV8|HS71A_HUMAN 313 10(9) 6(5)  Heat shock 70 kDa protein 1A 
 sp|P40227|TCPZ_HUMAN 276 12(8) 9(5)  T-complex protein 1 subunit zeta 
 sp|Q9NPH2|INO1_HUMAN 275 20(14) 11(9)  Inositol-3-phosphate synthase 1 
 sp|Q9UI10|EI2BD_HUMAN 247 9(6) 7(5)  Translation initiation factor eIF-2B subunit delta 
 sp|Q86X55|CARM1_HUMAN 242 18(14) 10(8)  Histone-arginine methyltransferase CARM1 
 sp|P50991|TCPD_HUMAN 219 11(7) 7(4)  T-complex protein 1 subunit delta 
 sp|P14618|KPYM_HUMAN 215 14(7) 8(5)  Pyruvate kinase PKM 
 sp|P52294|IMA5_HUMAN 199 8(6) 5(4)  Importin subunit alpha-5 
 sp|P0DN79|CBSL_HUMAN 196 10(7) 8(5)  Cystathionine beta-synthase-like protein 
 sp|A1L0T0|ILVBL_HUMAN 193 11(7) 7(4)  Acetolactate synthase-like protein 
 sp|P13674|P4HA1_HUMAN 192 7(7) 4(4)  Prolyl 4-hydroxylase subunit alpha-1 
 sp|Q13283|G3BP1_HUMAN 186 7(3) 5(3)  Ras GTPase-activating protein-binding protein 1 
 sp|Q9Y262|EIF3L_HUMAN 184 5(4) 4(3)  Eukaryotic translation initiation factor 3 subunit L 
 sp|Q13057|COASY_HUMAN 178 5(3) 4(2)  Bifunctional coenzyme A synthase 
 sp|Q6P1M0|S27A4_HUMAN 173 7(4) 5(3)  Long-chain fatty acid transport protein 4
 sp|Q96JB5|CK5P3_HUMAN 168 5(4) 3(2)  CDK5 regulatory subunit-associated protein 3 
 sp|P31040|SDHA_HUMAN 148 4(4) 2(2)  Succinate dehydrogenase [ubiquinone] flavoprotein subunit, mitochondrial 
 sp|Q9Y5Q8|TF3C5_HUMAN 136 9(4) 7(3)  General transcription factor 3C polypeptide 5 
 sp|Q15772|SPEG_HUMAN 132 17(7) 8(3)  Striated muscle preferentially expressed protein kinase 
 sp|Q9BUF5|TBB6_HUMAN 110 5(4) 3(2)  Tubulin beta-6 chain 
 sp|Q92526|TCPW_HUMAN 109 7(4) 5(2)  T-complex protein 1 subunit zeta-2
 sp|P07437|TBB5_HUMAN 50095 8061 286(221)  Tubulin beta chain 
 sp|P68363|TBA1B_HUMAN 50804 7581 267(208)  Tubulin alpha-1B chain 
 sp|Q71U36|TBA1A_HUMAN 50788 7245 260(201)  Tubulin alpha-1A chain 
 sp|Q9BQE3|TBA1C_HUMAN 50548 6888 240(186)  Tubulin alpha-1C chain 
 sp|P68371|TBB4B_HUMAN 50255 6707 258(193)  Tubulin beta-4B chain 
 sp|Q13885|TBB2A_HUMAN 50274 6009 244(178)  Tubulin beta-2A chain 
 sp|Q9BVA1|TBB2B_HUMAN 50377 5981 247(179)  Tubulin beta-2B chain
 sp|P04350|TBB4A_HUMAN 50010 5163 205(149)  Tubulin beta-4A chain 
 sp|P68366|TBA4A_HUMAN 50634 4648 195(149)  Tubulin alpha-4A chain 
 sp|Q13509|TBB3_HUMAN 50856 4121 144(112)  Tubulin beta-3 chain 
 sp|Q9NY65|TBA8_HUMAN 50746 3712 144(115)  Tubulin alpha-8 chain 
 sp|P06576|ATPB_HUMAN 56525 2734 80(67)  ATP synthase subunit beta, mitochondrial 
 sp|Q9BUF5|TBB6_HUMAN 50281 2664 107(76)  Tubulin beta-6 chain 
 sp|Q3ZCM7|TBB8_HUMAN 50257 1874 100(64)  Tubulin beta-8 chain 
 sp|Q9Y230|RUVB2_HUMAN 51296 1468 53(41)  RuvB-like 2 
 sp|Q9Y265|RUVB1_HUMAN 50538 1161 40(33)  RuvB-like 1 
 sp|P10809|CH60_HUMAN 61187 854 28(20)  60 kDa heat shock protein, mitochondrial 
 sp|Q9H853|TBA4B_HUMAN 27819 786 19(17)  Putative tubulin-like protein alpha-4B 
 sp|P31943|HNRH1_HUMAN 49484 748 31(26)  Heterogeneous nuclear ribonucleoprotein H 
 sp|Q9H4B7|TBB1_HUMAN 50865 621 45(28)  Tubulin beta-1 chain 
 sp|Q5VTE0|EF1A3_HUMAN 50495 616 23(19)  Putative elongation factor 1-alpha-like 3
 sp|A6NHL2|TBAL3_HUMAN 50675 606 34(28)  Tubulin alpha chain-like 3 
 sp|P55795|HNRH2_HUMAN 49517 458 20(17)  Heterogeneous nuclear ribonucleoprotein H2 
 sp|P25705|ATPA_HUMAN 59828 260 13(9)  ATP synthase subunit alpha, mitochondrial 
 sp|P63151|2ABA_HUMAN 52173 229 18(9)  Serine/threonine-protein phosphatase 2A 55 kDa regulatory subunit B alpha isoform 
 sp|Q96CS3|FAF2_HUMAN 52933 156 11(5)  FAS-associated factor 2 
 sp|O00232|PSD12_HUMAN 53270 119 4(4)  26S proteasome non-ATPase regulatory subunit 12 
 sp|Q16850|CP51A_HUMAN 57169 119 5(4)  Lanosterol 14-alpha demethylase 
 sp|P17987|TCPA_HUMAN 60819 118 2(2)  T-complex protein 1 subunit alpha
 sp|Q00005|2ABB_HUMAN 52077 107 10(4)  Serine/threonine-protein phosphatase 2A 55 kDa regulatory subunit B beta isoform 
 sp|P07437|TBB5_HUMAN 50095 6111 203(160)  Tubulin beta chain 
 sp|P68363|TBA1B_HUMAN 50804 5743 183(151)  Tubulin alpha-1B chain 
 sp|Q9BQE3|TBA1C_HUMAN 50548 5699 176(149)  Tubulin alpha-1C chain 
 sp|Q71U36|TBA1A_HUMAN 50788 5649 182(148)  Tubulin alpha-1A chain 
 sp|P68371|TBB4B_HUMAN 50255 5265 177(143)  Tubulin beta-4B chain 
 sp|Q9BVA1|TBB2B_HUMAN 50377 4743 161(132)  Tubulin beta-2B chain 
 sp|Q13885|TBB2A_HUMAN 50274 4702 161(131)  Tubulin beta-2A chain
 sp|P04350|TBB4A_HUMAN 50010 3592 128(96)  Tubulin beta-4A chain 
 sp|P68104|EF1A1_HUMAN 50451 3583 155(125)  Elongation factor 1-alpha 1 
 sp|Q13509|TBB3_HUMAN 50856 3152 97(82)  Tubulin beta-3 chain 
 sp|Q9NY65|TBA8_HUMAN 50746 2370 90(71)  Tubulin alpha-8 chain 
 sp|Q9BUF5|TBB6_HUMAN 50281 1731 64(46)  Tubulin beta-6 chain 
 sp|Q9Y230|RUVB2_HUMAN 51296 1331 39(32)  RuvB-like 2 
 sp|Q16543|CDC37_HUMAN 44953 1305 67(51)  Hsp90 co-chaperone Cdc37
 sp|Q3ZCM7|TBB8_HUMAN 50257 1268 59(41)  Tubulin beta-8 chain 




 sp|P43686|PRS6B_HUMAN 47451 787 38(28)  26S protease regulatory subunit 6B 
 sp|P52597|HNRPF_HUMAN 45985 699 30(24)  Heterogeneous nuclear ribonucleoprotein F 
 sp|P35998|PRS7_HUMAN 49002 604 28(20)  26S protease regulatory subunit 7 
 sp|P31943|HNRH1_HUMAN 49484 535 21(15)  Heterogeneous nuclear ribonucleoprotein H 
 sp|O15269|SPTC1_HUMAN 53281 502 25(22)  Serine palmitoyltransferase 1 
 sp|Q9H4B7|TBB1_HUMAN 50865 499 25(21)  Tubulin beta-1 chain 
 sp|P55084|ECHB_HUMAN 51547 431 25(17)  Trifunctional enzyme subunit beta, mitochondrial 
 sp|Q15084|PDIA6_HUMAN 48490 422 14(8)  Protein disulfide-isomerase A6 
 sp|P23258|TBG1_HUMAN 51480 397 21(13)  Tubulin gamma-1 chain
 sp|O60884|DNJA2_HUMAN 46344 393 23(15)  DnaJ homolog subfamily A member 2 
 sp|P17980|PRS6A_HUMAN 49458 374 16(14)  26S protease regulatory subunit 6A 
 sp|Q9H853|TBA4B_HUMAN 27819 332 9(9)  Putative tubulin-like protein alpha-4B 
 sp|P26641|EF1G_HUMAN 50429 320 27(16)  Elongation factor 1-gamma 
 sp|P49411|EFTU_HUMAN 49852 300 10(6)  Elongation factor Tu, mitochondrial
 sp|Q96A49|SYAP1_HUMAN 39966 280 16(6)  Synapse-associated protein 1 
 sp|P67809|YBOX1_HUMAN 35903 253 5(5)  Nuclease-sensitive element-binding protein 1 
 sp|P35613|BASI_HUMAN 42573 251 10(8)  Basigin 
 sp|Q15645|PCH2_HUMAN 48863 226 13(7)  Pachytene checkpoint protein 2 homolog 
 sp|Q8IYS1|P20D2_HUMAN 48088 191 13(7)  Peptidase M20 domain-containing protein 2 
 sp|P55036|PSMD4_HUMAN 40939 179 5(5)  26S proteasome non-ATPase regulatory subunit 4 
 sp|O15379|HDAC3_HUMAN 49501 178 10(3)  Histone deacetylase 3 
 sp|O60664|PLIN3_HUMAN 47217 162 3(3)  Perilipin-3 
 sp|P05455|LA_HUMAN 46979 162 10(5)  Lupus La protein 
 sp|P31930|QCR1_HUMAN 53297 158 7(4)  Cytochrome b-c1 complex subunit 1, mitochondrial 
 sp|O00148|DX39A_HUMAN 49611 143 6(4)  ATP-dependent RNA helicase DDX39A 
 sp|P10644|KAP0_HUMAN 43183 142 5(4)  cAMP-dependent protein kinase type I-alpha regulatory subunit 
 sp|P06733|ENOA_HUMAN 47481 137 12(7)  Alpha-enolase 
 sp|Q9NX58|LYAR_HUMAN 44044 136 6(4)  Cell growth-regulating nucleolar protein
 sp|O00232|PSD12_HUMAN 53270 136 9(5)  26S proteasome non-ATPase regulatory subunit 12 
 sp|P41240|CSK_HUMAN 51242 134 4(3)  Tyrosine-protein kinase CSK 
 sp|Q15772|SPEG_HUMAN 356865 131 11(6)  Striated muscle preferentially expressed protein kinase
 sp|Q16576|RBBP7_HUMAN 48132 129 10(7)  Histone-binding protein RBBP7 
 sp|P18031|PTN1_HUMAN 50505 124 5(3)  Tyrosine-protein phosphatase non-receptor type 1 
 sp|O00303|EIF3F_HUMAN 37654 118  Eukaryotic translation initiation factor 3 subunit F 
 sp|Q9NR46|SHLB2_HUMAN 44175 112 3(3)  Endophilin-B2 
 sp|Q8N0Z6|TTC5_HUMAN 49239 111 5(4)  Tetratricopeptide repeat protein 5 
 sp|Q09028|RBBP4_HUMAN 47911 109 10(8)  Histone-binding protein RBBP4 
 sp|P05388|RLA0_HUMAN 34423 1327 41(36)  60S acidic ribosomal protein P0 
 sp|P68363|TBA1B_HUMAN 50804 1266 32(27)  Tubulin alpha-1B chain 
 sp|Q71U36|TBA1A_HUMAN 50788 1162 29(24)  Tubulin alpha-1A chain 
 sp|Q3ZCQ8|TIM50_HUMAN 39850 1093 46(37)  Mitochondrial import inner membrane translocase subunit TIM50
 sp|Q02878|RL6_HUMAN 32765 1030 45(37)  60S ribosomal protein L6 
 sp|P07437|TBB5_HUMAN 50095 901 32(21)  Tubulin beta chain 
 sp|P46109|CRKL_HUMAN 33870 835 38(29)  Crk-like protein 
 sp|P11177|ODPB_HUMAN 39550 637 19(14)  Pyruvate dehydrogenase E1 component subunit beta, mitochondrial 
 sp|P62136|PP1A_HUMAN 38229 583 30(24)  Serine/threonine-protein phosphatase PP1-alpha catalytic subunit 
 sp|P08865|RSSA_HUMAN 32947 500 9(8)  40S ribosomal protein SA
 sp|P36873|PP1G_HUMAN 37701 483 25(18)  Serine/threonine-protein phosphatase PP1-gamma catalytic subunit 
 sp|P62140|PP1B_HUMAN 37961 482 26(18)  Serine/threonine-protein phosphatase PP1-beta catalytic subunit 
 sp|Q5VTE0|EF1A3_HUMAN 50495 476 25(19)  Putative elongation factor 1-alpha-like 3 
 sp|Q13347|EIF3I_HUMAN 36878 458 21(15)  Eukaryotic translation initiation factor 3 subunit I 
 sp|P06748|NPM_HUMAN 32726 442 11(9)  Nucleophosmin 
 sp|P52907|CAZA1_HUMAN 33073 406 14(12)  F-actin-capping protein subunit alpha-1 
 sp|P68371|TBB4B_HUMAN 50255 397 20(10)  Tubulin beta-4B chain 
 sp|P07355|ANXA2_HUMAN 38808 392 19(13)  Annexin A2
 sp|O00170|AIP_HUMAN 38068 392 25(17)  AH receptor-interacting protein 
 sp|P04350|TBB4A_HUMAN 50010 384 18(8)  Tubulin beta-4A chain 
 sp|P55735|SEC13_HUMAN 36031 336 9(8)  Protein SEC13 homolog 
 sp|P22626|ROA2_HUMAN 37464 328 18(10)  Heterogeneous nuclear ribonucleoproteins A2/B1 
 sp|Q15366|PCBP2_HUMAN 38955 324 14(8)  Poly(rC)-binding protein 2 
 sp|P04406|G3P_HUMAN 36201 302 12(6)  Glyceraldehyde-3-phosphate dehydrogenase 
 sp|O00487|PSDE_HUMAN 34726 283 10(9)  26S proteasome non-ATPase regulatory subunit 14 
 sp|Q9BVA1|TBB2B_HUMAN 50377 264 13(8)  Tubulin beta-2B chain 
 sp|Q13155|AIMP2_HUMAN 35668 244 6(6)  Aminoacyl tRNA synthase complex-interacting multifunctional protein 2 
 sp|P47755|CAZA2_HUMAN 33157 231 6(5)  F-actin-capping protein subunit alpha-2 
 sp|Q8NFH5|NUP53_HUMAN 34866 227 7(6)  Nucleoporin NUP53 
 sp|P09651|ROA1_HUMAN 38837 205 15(8)  Heterogeneous nuclear ribonucleoprotein A1 
 sp|P31942|HNRH3_HUMAN 36960 203 12(6)  Heterogeneous nuclear ribonucleoprotein H3 
 sp|P61962|DCAF7_HUMAN 39528 200 6(6)  DDB1- and CUL4-associated factor 7 
 sp|Q9BQE5|APOL2_HUMAN 37126 192 6(5)  Apolipoprotein L2 
 sp|P50213|IDH3A_HUMAN 40022 192 13(7)  Isocitrate dehydrogenase [NAD] subunit alpha, mitochondrial 
 sp|Q96G23|CERS2_HUMAN 44961 188 16(6)  Ceramide synthase 2 
 sp|O14656|TOR1A_HUMAN 38127 178 5(5)  Torsin-1A
 sp|P22087|FBRL_HUMAN 33877 172 20(10)  rRNA 2'-O-methyltransferase fibrillarin 
 sp|P35249|RFC4_HUMAN 40170 170 15(6)  Replication factor C subunit 4 
 sp|P52597|HNRPF_HUMAN 45985 159 4(4)  Heterogeneous nuclear ribonucleoprotein F 
 sp|O43765|SGTA_HUMAN 34270 153 7(6)  Small glutamine-rich tetratricopeptide repeat-containing protein alpha 
 sp|Q15417|CNN3_HUMAN 36562 144 5(3)  Calponin-3 
 sp|Q9NX07|TSAP1_HUMAN 32762 143 6(4)  tRNA selenocysteine 1-associated protein 1 
 sp|Q14847|LASP1_HUMAN 30097 137 7(5)  LIM and SH3 domain protein 1 
 sp|O43464|HTRA2_HUMAN 48868 127 7(3)  Serine protease HTRA2, mitochondrial 
 sp|P05198|IF2A_HUMAN 36374 124 3(3)  Eukaryotic translation initiation factor 2 subunit 1 
 sp|Q12907|LMAN2_HUMAN 40545 117 6(3)  Vesicular integral-membrane protein VIP36 
 sp|P31943|HNRH1_HUMAN 49484 116 12(4)  Heterogeneous nuclear ribonucleoprotein H 
 sp|Q12904|AIMP1_HUMAN 34616 107 9(5)  Aminoacyl tRNA synthase complex-interacting multifunctional protein 1 
sp|Q99623|PHB2_HUMAN 33276 950 33(28)  Prohibitin-2 
sp|P46777|RL5_HUMAN 34569 909 58(45)  60S ribosomal protein L5 
sp|Q9H936|GHC1_HUMAN 34904 816 21(20)  Mitochondrial glutamate carrier 1 
sp|P63244|RACK1_HUMAN 35511 684 22(20)  Receptor of activated protein C kinase 1 
sp|P06493|CDK1_HUMAN 34131 607 29(20)  Cyclin-dependent kinase 1 
sp|P68363|TBA1B_HUMAN 50804 550 15(11)  Tubulin alpha-1B chain




sp|Q9BQE3|TBA1C_HUMAN 50548 518 14(11)  Tubulin alpha-1C chain 
sp|O15126|SCAM1_HUMAN 38295 499 13(11)  Secretory carrier-associated membrane protein 1 
sp|P50897|PPT1_HUMAN 34627 472 10(10)  Palmitoyl-protein thioesterase 1
sp|P62714|PP2AB_HUMAN 36123 446 13(11)  Serine/threonine-protein phosphatase 2A catalytic subunit beta isoform 
sp|Q12907|LMAN2_HUMAN 40545 432 15(11)  Vesicular integral-membrane protein VIP36 
sp|O00165|HAX1_HUMAN 31601 414 29(17)  HCLS1-associated protein X-1 
sp|Q96HS1|PGAM5_HUMAN 32213 407 27(17)  Serine/threonine-protein phosphatase PGAM5, mitochondrial  
sp|O00743|PPP6_HUMAN 35806 398 14(10)  Serine/threonine-protein phosphatase 6 catalytic subunit 
sp|Q13509|TBB3_HUMAN 50856 379 11(9)  Tubulin beta-3 chain 
sp|P07195|LDHB_HUMAN 36900 370 19(14)  L-lactate dehydrogenase B chain
sp|Q9P0L0|VAPA_HUMAN 28103 365 27(15)  Vesicle-associated membrane protein-associated protein A
sp|O14828|SCAM3_HUMAN 38661 358 10(7)  Secretory carrier-associated membrane protein 3 
sp|Q9H9B4|SFXN1_HUMAN 35881 333 11(8)  Sideroflexin-1 
sp|P68371|TBB4B_HUMAN 50255 332 17(10)  Tubulin beta-4B chain
sp|P04350|TBB4A_HUMAN 50010 332 17(10)  Tubulin beta-4A chain
sp|P00338|LDHA_HUMAN 36950 324 20(14)  L-lactate dehydrogenase A chain 
sp|Q9BVA1|TBB2B_HUMAN 50377 314 13(8)  Tubulin beta-2B chain 
sp|Q96AG4|LRC59_HUMAN 35308 285 24(14)  Leucine-rich repeat-containing protein 59 
sp|P29692|EF1D_HUMAN 31217 279 6(6)  Elongation factor 1-delta 
sp|Q96C36|P5CR2_HUMAN 33958 259 8(7)  Pyrroline-5-carboxylate reductase 2 
sp|Q6UXN9|WDR82_HUMAN 35456 244 8(6)  WD repeat-containing protein 82 
sp|A6NDG6|PGP_HUMAN 34441 236 7(7)  Glycerol-3-phosphate phosphatase
sp|Q12846|STX4_HUMAN 34273 231 8(7)  Syntaxin-4 
sp|P24941|CDK2_HUMAN 34079 226 10(7)  Cyclin-dependent kinase 2 
sp|O14579|COPE_HUMAN 34688 219 14(9)  Coatomer subunit epsilon 
sp|Q96EE3|SEH1_HUMAN 40137 215 6(4)  Nucleoporin SEH1
sp|O15400|STX7_HUMAN 29911 208 9(3)  Syntaxin-7 
sp|Q96H79|ZCCHL_HUMAN 33967 205 12(11)  Zinc finger CCCH-type antiviral protein 1-like 
sp|Q5VTE0|EF1A3_HUMAN 50495 203 9(7)  Putative elongation factor 1-alpha-like 3 
sp|Q9Y673|ALG5_HUMAN 37150 186 12(9)  Dolichyl-phosphate beta-glucosyltransferase  
sp|Q9NWS8|RMND1_HUMAN 51970 183 4(4)  Required for meiotic nuclear division protein 1 homolog
sp|Q9P015|RM15_HUMAN 33570 180 7(5)  39S ribosomal protein L15, mitochondrial 
sp|Q9GZS3|WDR61_HUMAN 33731 180 6(3)  WD repeat-containing protein 61 
sp|P19387|RPB3_HUMAN 31764 166 6(6)  DNA-directed RNA polymerase II subunit RPB3
sp|O75208|COQ9_HUMAN 35658 161 4(4)  Ubiquinone biosynthesis protein COQ9, mitochondrial 
sp|P13804|ETFA_HUMAN 35400 158 7(4)  Electron transfer flavoprotein subunit alpha, mitochondrial 
sp|Q9BYD3|RM04_HUMAN 34954 156 5(3)  39S ribosomal protein L4, mitochondrial
sp|Q9HBH5|RDH14_HUMAN 37184 146 3(3)  Retinol dehydrogenase 14 
sp|Q12893|TM115_HUMAN 38401 140 4(3)  Transmembrane protein 115 
sp|Q9UNE7|CHIP_HUMAN 35290 136 11(6)  E3 ubiquitin-protein ligase CHIP 
sp|P09012|SNRPA_HUMAN 31259 130 5(4)  U1 small nuclear ribonucleoprotein A 
sp|Q13190|STX5_HUMAN 39762 126 5(4)  Syntaxin-5 
sp|O15127|SCAM2_HUMAN 37082 114 6(3)  Secretory carrier-associated membrane protein 2 
sp|P53597|SUCA_HUMAN 36626 112 15(8)  Succinate--CoA ligase [ADP/GDP-forming] subunit alpha, mitochondrial
sp|P47756|CAPZB_HUMAN 31616 110 4(2)  F-actin-capping protein subunit beta 
sp|P62879|GBB2_HUMAN 38048 110 3(2)  Guanine nucleotide-binding protein G(I)/G(S)/G(T) subunit beta-2 
sp|Q9HC38|GLOD4_HUMAN 35170 108 6(3)  Glyoxalase domain-containing protein 4 
sp|Q6P2C8|MED27_HUMAN 35637 108 5(4)  Mediator of RNA polymerase II transcription subunit 27 
sp|Q13151|ROA0_HUMAN 30993 106 4(2)  Heterogeneous nuclear ribonucleoprotein A0 
sp|Q9BWM7|SFXN3_HUMAN 36298 106 3(3)  Sideroflexin-3 
sp|P62873|GBB1_HUMAN 38151 103 4(4)  Guanine nucleotide-binding protein G(I)/G(S)/G(T) subunit beta-1 
 sp|P62258|1433E_HUMAN 29326 5491 198(149)  14-3-3 protein epsilon 
 sp|P23396|RS3_HUMAN 26842 1902 72(65)  40S ribosomal protein S3 
 sp|P05141|ADT2_HUMAN 33059 1473 56(44)  ADP/ATP translocase 2 
 sp|P12236|ADT3_HUMAN 33073 1091 44(33)  ADP/ATP translocase 3 
 sp|Q9P0L0|VAPA_HUMAN 28103 1023 68(41)  Vesicle-associated membrane protein-associated protein A
 sp|Q02978|M2OM_HUMAN 34211 928 39(24)  Mitochondrial 2-oxoglutarate/malate carrier protein 
 sp|P35232|PHB_HUMAN 29843 897 23(21)  Prohibitin
 sp|P18124|RL7_HUMAN 29264 893 66(51)  60S ribosomal protein L7 
 sp|Q00325|MPCP_HUMAN 40525 784 39(30)  Phosphate carrier protein, mitochondrial 
 sp|P62753|RS6_HUMAN 28834 771 22(22)  40S ribosomal protein S6 
 sp|P12235|ADT1_HUMAN 33271 747 30(22)  ADP/ATP translocase 1
 sp|Q53GQ0|DHB12_HUMAN 34416 727 36(27)  Very-long-chain 3-oxoacyl-CoA reductase 
 sp|P62701|RS4X_HUMAN 29807 562 41(27)  40S ribosomal protein S4, X isoform 
 sp|Q9UBV8|PEF1_HUMAN 30646 502 13(11)  Peflin 
 sp|P63104|1433Z_HUMAN 27899 437 21(13)  14-3-3 protein zeta/delta 
 sp|Q71U36|TBA1A_HUMAN 50788 408 11(8)  Tubulin alpha-1A chain 
 sp|P62917|RL8_HUMAN 28235 396 24(15)  60S ribosomal protein L8 
 sp|Q9BQE3|TBA1C_HUMAN 50548 395 10(7)  Tubulin alpha-1C chain 
 sp|P16152|CBR1_HUMAN 30641 361 10(5)  Carbonyl reductase [NADPH] 1 
 sp|O94903|PROSC_HUMAN 30610 295 9(8)  Proline synthase co-transcribed bacterial homolog protein 
 sp|Q9H3N1|TMX1_HUMAN 32170 285 16(9)  Thioredoxin-related transmembrane protein 1 
 sp|P61981|1433G_HUMAN 28456 265 18(12)  14-3-3 protein gamma 
 sp|Q9H0C2|ADT4_HUMAN 35285 265 13(5)  ADP/ATP translocase 4 
 sp|P31946|1433B_HUMAN 28179 259 18(11)  14-3-3 protein beta/alpha 
 sp|O95292|VAPB_HUMAN 27439 249 10(6)  Vesicle-associated membrane protein-associated protein B/C
 sp|Q04917|1433F_HUMAN 28372 241 17(11)  14-3-3 protein eta 
 sp|Q68D91|MBLC2_HUMAN 31523 222 6(4)  Metallo-beta-lactamase domain-containing protein 2 
 sp|P53007|TXTP_HUMAN 34333 141 10(5)  Tricarboxylate transport protein, mitochondrial
 sp|P25789|PSA4_HUMAN 29750 128 6(4)  Proteasome subunit alpha type-4 
 sp|Q13642|FHL1_HUMAN 38006 125 3(2)  Four and a half LIM domains protein 1 
 sp|P62424|RL7A_HUMAN 30148 122 11(6)  60S ribosomal protein L7a 
 sp|O60573|IF4E2_HUMAN 28458 118 9(5)  Eukaryotic translation initiation factor 4E type 2 
 sp|O60499|STX10_HUMAN 28210 118 4(3)  Syntaxin-10 
 sp|P36543|VATE1_HUMAN 26186 103 4(2)  V-type proton ATPase subunit E 1 
 sp|O14681|EI24_HUMAN 39225 100 4(4)  Etoposide-induced protein 2.4 homolog 
 sp|P25786|PSA1_HUMAN 29822 100 15(8)  Proteasome subunit alpha type-1 
 sp|P63104|1433Z_HUMAN 27899 3425 128(101)  14-3-3 protein zeta/delta 
 sp|P31946|1433B_HUMAN 28179 3256 129(106)  14-3-3 protein beta/alpha
 sp|P61981|1433G_HUMAN 28456 3253 144(115)  14-3-3 protein gamma 
 sp|Q04917|1433F_HUMAN 28372 3046 121(98)  14-3-3 protein eta 




 sp|P27348|1433T_HUMAN 28032 1594 78(56)  14-3-3 protein theta
 sp|P62258|1433E_HUMAN 29326 723 32(20)  14-3-3 protein epsilon 
 sp|P62701|RS4X_HUMAN 29807 652 39(27)  40S ribosomal protein S4, X isoform 
 sp|P31947|1433S_HUMAN 27871 497 31(24)  14-3-3 protein sigma 
 sp|P26373|RL13_HUMAN 24304 486 28(17)  60S ribosomal protein L13 
 sp|Q9Y5M8|SRPRB_HUMAN 29912 448 15(14)  Signal recognition particle receptor subunit beta 
 sp|O60762|DPM1_HUMAN 29673 423 20(12)  Dolichol-phosphate mannosyltransferase subunit 1
 sp|O75880|SCO1_HUMAN 34021 398 20(14)  Protein SCO1 homolog, mitochondrial 
 sp|Q53H96|P5CR3_HUMAN 29158 356 12(11)  Pyrroline-5-carboxylate reductase 3 
 sp|O43399|TPD54_HUMAN 22281 302 11(7)  Tumor protein D54 
 sp|Q9BZX2|UCK2_HUMAN 29452 286 9(7)  Uridine-cytidine kinase 2 
 sp|Q9P0L0|VAPA_HUMAN 28103 258 16(7)  Vesicle-associated membrane protein-associated protein A
 sp|Q9NZ01|TECR_HUMAN 36410 222 21(11)  Very-long-chain enoyl-CoA reductase 
 sp|Q00325|MPCP_HUMAN 40525 220 8(6)  Phosphate carrier protein, mitochondrial 
 sp|P21912|SDHB_HUMAN 32407 204 20(10)  Succinate dehydrogenase [ubiquinone] iron-sulfur subunit, mitochondrial 
 sp|O14818|PSA7_HUMAN 28041 181 8(6)  Proteasome subunit alpha type-7 
 sp|Q9BQE3|TBA1C_HUMAN 50548 170 5(3)  Tubulin alpha-1C chain 
 sp|Q07021|C1QBP_HUMAN 31742 164 10(6)  Complement component 1 Q subcomponent-binding protein, mitochondrial 
 sp|Q9BPW8|NIPS1_HUMAN 33460 159 16(7)  Protein NipSnap homolog 1 
 sp|Q9Y5Y2|NUBP2_HUMAN 29206 157 7(5)  Cytosolic Fe-S cluster assembly factor NUBP2 
 sp|Q9HB71|CYBP_HUMAN 26308 126 11(5)  Calcyclin-binding protein 
 sp|O75489|NDUS3_HUMAN 30337 125 7(3)  NADH dehydrogenase [ubiquinone] iron-sulfur protein 3, mitochondrial 
 sp|P07437|TBB5_HUMAN 50095 120 3(2)  Tubulin beta chain 
 sp|P62917|RL8_HUMAN 28235 109 6(3)  60S ribosomal protein L8 
 sp|P30050|RL12_HUMAN 17979 877 31(24)  60S ribosomal protein L12 
 sp|Q07812|BAX_HUMAN 21285 845 29(22)  Apoptosis regulator BAX 
 sp|P63104|1433Z_HUMAN 27899 710 18(14)  14-3-3 protein zeta/delta 
 sp|P62633|CNBP_HUMAN 20704 707 33(21)  Cellular nucleic acid-binding protein 
 sp|P49755|TMEDA_HUMAN 25131 624 43(25)  Transmembrane emp24 domain-containing protein 10 
 sp|P31946|1433B_HUMAN 28179 596 15(15)  14-3-3 protein beta/alpha 
 sp|Q04917|1433F_HUMAN 28372 570 16(16)  14-3-3 protein eta 
 sp|Q71U36|TBA1A_HUMAN 50788 474 14(11)  Tubulin alpha-1A chain 
 sp|Q9H773|DCTP1_HUMAN 18783 470 21(15)  dCTP pyrophosphatase 1 
 sp|P61254|RL26_HUMAN 17248 465 37(24)  60S ribosomal protein L26 
 sp|P61981|1433G_HUMAN 28456 378 9(8)  14-3-3 protein gamma 
 sp|P46783|RS10_HUMAN 18886 348 34(9)  40S ribosomal protein S10 
 sp|Q9UNX3|RL26L_HUMAN 17246 327 22(16)  60S ribosomal protein L26-like 1
 sp|P46776|RL27A_HUMAN 16665 325 20(11)  60S ribosomal protein L27a
 sp|P62280|RS11_HUMAN 18590 317 33(14)  40S ribosomal protein S11
 sp|O75251|NDUS7_HUMAN 23833 315 12(9)  NADH dehydrogenase [ubiquinone] iron-sulfur protein 7, mitochondrial
 sp|P61586|RHOA_HUMAN 22096 302 20(11)  Transforming protein RhoA 
 sp|P60033|CD81_HUMAN 26476 302 8(7)  CD81 antigen 
 sp|P23528|COF1_HUMAN 18719 277 12(7)  Cofilin-1 
 sp|P33316|DUT_HUMAN 26832 261 15(11)  Deoxyuridine 5'-triphosphate nucleotidohydrolase, mitochondrial
 sp|P62258|1433E_HUMAN 29326 251 5(5)  14-3-3 protein epsilon 
 sp|P62841|RS15_HUMAN 17029 242 20(10)  40S ribosomal protein S15 
 sp|Q9BVC6|TM109_HUMAN 26194 241 11(6)  Transmembrane protein 109 
 sp|P07437|TBB5_HUMAN 50095 241 8(5)  Tubulin beta chain
 sp|P62910|RL32_HUMAN 15964 240 19(13)  60S ribosomal protein L32 
 sp|P08134|RHOC_HUMAN 22334 204 5(5)  Rho-related GTP-binding protein RhoC 
 sp|Q5VTE0|EF1A3_HUMAN 50495 190 6(6)  Putative elongation factor 1-alpha-like 3 
 sp|P00403|COX2_HUMAN 25719 189 9(8)  Cytochrome c oxidase subunit 2 
 sp|Q9NVJ2|ARL8B_HUMAN 21753 181 8(6)  ADP-ribosylation factor-like protein 8B
 sp|O75340|PDCD6_HUMAN 21912 170 12(7)  Programmed cell death protein 6 
 sp|P05141|ADT2_HUMAN 33059 163 4(2)  ADP/ATP translocase 2
 sp|Q9UNL2|SSRG_HUMAN 21067 163 4(4)  Translocon-associated protein subunit gamma 
 sp|Q9UM00|TMCO1_HUMAN 21389 153 3(3)  Calcium load-activated calcium channel 
 sp|Q9Y281|COF2_HUMAN 18839 148 9(5)  Cofilin-2 
 sp|Q15363|TMED2_HUMAN 22860 123 5(3)  Transmembrane emp24 domain-containing protein 2
 sp|O43617|TPPC3_HUMAN 20432 118 5(5)  Trafficking protein particle complex subunit 3 
 sp|P62633|CNBP_HUMAN 20704 507 35(26)  Cellular nucleic acid-binding protein
 sp|P46779|RL28_HUMAN 15795 484 60(30)  60S ribosomal protein L28 
 sp|P08708|RS17_HUMAN 15597 415 33(20)  40S ribosomal protein S17 
 sp|P62269|RS18_HUMAN 17708 393 31(18)  40S ribosomal protein S18 
 sp|P07437|TBB5_HUMAN 50095 340 9(8)  Tubulin beta chain 
 sp|Q00765|REEP5_HUMAN 21707 299 17(9)  Receptor expression-enhancing protein 5 
 sp|Q04917|1433F_HUMAN 28372 284 7(7)  14-3-3 protein eta 
 sp|P62277|RS13_HUMAN 17212 282 34(17)  40S ribosomal protein S13 
 sp|P31946|1433B_HUMAN 28179 251 3(3)  14-3-3 protein beta/alpha
 sp|P62847|RS24_HUMAN 15413 249 15(10)  40S ribosomal protein S24 
 sp|Q9BVC6|TM109_HUMAN 26194 237 16(7)  Transmembrane protein 109 
 sp|P46783|RS10_HUMAN 18886 205 11(4)  40S ribosomal protein S10 
 sp|P63104|1433Z_HUMAN 27899 191 4(2)  14-3-3 protein zeta/delta 
 sp|P62937|PPIA_HUMAN 18229 186 13(6)  Peptidyl-prolyl cis-trans isomerase A 
 sp|Q9Y2Q9|RT28_HUMAN 21001 176 4(4)  28S ribosomal protein S28, mitochondrial 
 sp|P30050|RL12_HUMAN 17979 174 8(6)  60S ribosomal protein L12 
 sp|Q71U36|TBA1A_HUMAN 50788 158 4(4)  Tubulin alpha-1A chain 
 sp|P62910|RL32_HUMAN 15964 151 13(9)  60S ribosomal protein L32 
 sp|P33316|DUT_HUMAN 26832 142 6(5)  Deoxyuridine 5'-triphosphate nucleotidohydrolase, mitochondrial 
 sp|O43617|TPPC3_HUMAN 20432 118 5(4)  Trafficking protein particle complex subunit 3 
 sp|P24666|PPAC_HUMAN 18487 104 4(4)  Low molecular weight phosphotyrosine protein phosphatase
 sp|Q04837|SSBP_HUMAN 17249 560 20(14)  Single-stranded DNA-binding protein, mitochondrial
 sp|P62829|RL23_HUMAN 14970 501 14(13)  60S ribosomal protein L23 
 sp|P05386|RLA1_HUMAN 11621 242 8(7)  60S acidic ribosomal protein P1
 sp|P0C0S8|H2A1_HUMAN 14083 217 5(5)  Histone H2A type 1 
 sp|P60866|RS20_HUMAN 13478 175 11(8)  40S ribosomal protein S20 












































Online Figure I    Speg mRNA expression in the heart with pressure overload 
A. Speg mRNA expression in the heart of mice treated with isoproterenol. Mice were treated with 
isoproterenol (60 mg/kg/d or 90 mg/kg/d) for 12 days. Statistical analysis was carried out via one-
way ANOVA with Tukey method for post-test. n = 3-4.
B. Speg mRNA expression in the heart of mice subjected to transverse aortic constriction (TAC) 
for 12 days. N = 10-12.
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Online Figure III    SERCA2a translation and turnover in the presence of SPEG 
A-B. SERCA2a translation in the presence of SPEG. Flag-SERCA2a was co-expressed with GFP-SPEG or GFP 
in HEK293 cells. Nascent proteins were labeled using a Click-ITTM AHA (L-azidohomoalaine) kit from Thermo 
Fisher Scientific. After labeling, total Flag-SERCA2a was immunoprecipitated from cell lysates, and nascent 
Flag-SERCA2a was detected in the immunoprecipitates using the anti-Avidin antibody. A, representative blots. 
B. Quantitative data. Statistical analysis was carried out via two-way ANOVA with Tukey method for post-test. n 
= 3-4.
C-D. SERCA2a protein turnover in the presence of SPEG. Flag-SERCA2a was co-expressed with GFP-SPEG or 
GFP in HEK293 cells. Cells were treated with cycloheximide (CHX) for the indicated durations before 
harvesting. C, representative blots. D. Quantitative data. Statistical analysis was carried out via two-way 
ANOVA with Tukey method for post-test. n = 10-14.  
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Online Figure VIII    Specificity of pThr484-SERCA2a antibody
The indicated amounts of phosphopeptide (CLMKKEFpTLEFSRD) and non-phosphopeptide 
(CLMKKEFTLEFSRD) were spotted onto nitrocellulose and detected with the pThr484-SERCA2a antibody. 


















Online Figure IX    Cardiac dilation and function in the Spegf/f/αMHC-Cre mice
A. SPEG protein expression in embryonic and postnatal hearts.
B. Expression of SPEG in skeletal muscle of Spegf/f and Spegf/f/αMHC-Cre mice (1-month-old).
C. Gross morphology of the heart of Spegf/f/αMHC-Cre mice and Spegf/f littermates (2-month-old).
D. Heart-to-body weight ratio in the male Spegf/f/αMHC-Cre mice and Spegf/f littermates at age of 1 and 2 
months. n = 4-5 (1-month-old), or 9-10 (2-month-old).
E-F. Echocardiography was performed on the anaesthetized male Spegf/f/αMHC-Cre mice and Spegf/f littermates 
at the indicated ages to measure LVID(s) and LVID(d). Ejection fraction and fractional shortening were shown 
in Fig. 5D-E. n = 6-8. Statistical analysis was carried out via two-way ANOVA with Tukey method for post-test.
G. Expression of Col3A1, Col1A1, ANP, BNP and βMHC mRNA in the heart of male Spegf/f/αMHC-Cre mice 
and Spegf/f littermates (2-month-old). n = 3.
H. Survival rates of the Spegf/f/αMHC-Cre mice and Spegf/f littermates (male and female). n = 23.
The data are in E and F given as the mean ± SEM. The bars in the scatter plots show the mean ± SEM. * 
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A B
Online Figure X    Cardiac function in the Spegf/f/Myh6-MCM mice after tamoxifen induction
A. SPEG expression in the skeletal muscle of Spegf/f and Spegf/f/Myh6-MCM mice before and after tamoxifen 
induction.
B. Heart-to-body weight ratio in the male Spegf/f/Myh6-MCM mice and Spegf/f littermates after tamoxifen 
induction. n = 4, 13 and 7 for Spegf/f mice at 4, 8 and 12 weeks after tamoxifen, respectively. n = 5, 9 and 9 for 
Spegf/f/Myh6-MCM mice at 4, 8 and 12 weeks after tamoxifen, respectively. 
C. Representative echocardiography in the male Spegf/f/Myh6-MCM mice and Spegf/f littermates before and after 
tamoxifen induction.
D-J. Echocardiography was performed on the anaesthetized male Spegf/f/Myh6-MCM mice and Spegf/f littermates. 
Ejection fraction and fractional shortening were shown in Fig. 6C-D. n = 12-25. 
K. Survival rates of the male Spegf/f/Myh6-MCM mice and Spegf/f littermates after tamoxifen induction. n = 6. 
L-M. Ejection fraction (L) and fractional shortening (M) in the female Spegf/f/Myh6-MCM mice and Spegf/f 
littermates before and after tamoxifen induction. n = 7-21. 
The bars in the scatter plot show the mean ± SEM. The data in D-J and L-M are given as the mean ± SEM. 
Statistical analysis was carried out via two-way ANOVA with Tukey method for post-test. * indicates p < 0.05, ** p 
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Online Figure XI    Cardiac remodeling in the Spegf/f/Myh6-MCM mice after tamoxifen induction
A. TUNEL staining of the heart sections in the male Spegf/f/Myh6-MCM mice and Spegf/f littermates before and 
after tamoxifen induction.
B. Representative images of Ki67 staining of the heart sections in the male Spegf/f/Myh6-MCM mice and Spegf/f 
littermates before and after tamoxifen induction.
C. Quantitation of TUNEL positive cells in the male Spegf/f/Myh6-MCM mice and Spegf/f littermates before and 
after tamoxifen induction. n = 6-9.
D. Quantitation of Ki67 staining of the heart sections in the male Spegf/f/Myh6-MCM mice and Spegf/f littermates 
before and after tamoxifen induction. n = 16-29.
E-G. Expression of BNP, Col1A1 and Col3A1 mRNA in the hearts of male Spegf/f/Myh6-MCM mice and Spegf/f 
littermates before and after tamoxifen induction. n = 3-4. 
H. Masson’s staining of the heart sections in the male Spegf/f/Myh6-MCM mice and Spegf/f littermates at 15 
weeks after tamoxifen induction. Blue bars indicate 1 mm in length, and red bars indicate 20 µm in length.
The bars in the scatter plots show the mean ± SEM. Statistical analysis was carried out via two-way ANOVA 





















































Online Figure XIII    Sizes of cardiomyocytes from the Spegf/f and Spegf/f/Myh6-MCM mice at 4 weeks 
after induction
A. Representative images of cardiomyocytes from the male Spegf/f and Spegf/f/Myh6-MCM mice at 4 weeks after 
tamoxifen induction. Bars indicate 60 µm in length.
B-C. Quantitation of cell length (B) and width (C) of cardiomyocytes from the male Spegf/f and Spegf/f/Myh6-
MCM mice at 4 weeks after tamoxifen induction. 918 cardiomyocytes from 5 Spegf/f mice and 1115 
cardiomyocytes from 6 Spegf/f/Myh6-MCM mice were quantified. 
A B
Online Figure XIV    Ca2+ homeostasis in primary cardiomyocytes from the Spegf/f and Spegf/f/Myh6-
MCM mice at 8 weeks after induction
A. Calcium transients elicited by electrical stimulation in primary cardiomyocytes isolated from the Spegf/f 
and Spegf/f/Myh6-MCM mice at 8 weeks after tamoxifen induction. Amplitudes, full duration at half 
maximum (FDHM) and time constant Tau of calcium transients from 110 Spegf/f cells (5 mice) and 121 
Spegf/f/Myh6-MCM cells (8 mice), respectively.
B. Calcium sparks in primary cardiomyocytes isolated from the Spegf/f and Spegf/f/Myh6-MCM mice at 8 
weeks after tamoxifen induction. Calcium spark frequency was analyzed in 105 cells of 6 Spegf/f mice and 62 
cells of 7 Spegf/f/Myh6-MCM mice at 8 weeks. Amplitudes, full duration at half maximum (FDHM) and time 
constant Tau of calcium sparks were analyzed in 959 sparks in Spegf/f cells and 450 sparks in Spegf/f/Myh6-
MCM cells at 8 weeks.
The data are given as the mean ± SEM. *** indicates p < 0.001. 
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